phospholipases and their expression is associated with PI3K/Akt activation in infected 68 eukaryotic cells (Jiang et al., 2014) ; EvpP from Edwarsiella tarda is necessary for 69 virulence of the bacteria (Zheng and Leung, 2007) . However, the physiological function 70 of these non-VgrG effectors is not well established and it remains to be conclusively 71 demonstrated that these proteins are bona fide T6SS effectors specifically modulating 72 eukaryotic host functions. 73 confirmation by targeted deletion of the gene disrupted by the transposon. Among the 138 remaining 21 mutants incapable of inducing "beads on a string"-like structures, 20 had a 139 transposon inserted into genes encoding critical core components of the T6SS apparatus 140 ( Figure 1A ). The last insertion mutant was in BCAM1857 (GenBank: CAR55715.1), a 141 gene located on chromosome 2 and outside of the T3SS locus ( Figure 1A ). Deletion of 142 BCAM1857 in ΔatsR resulted in a strain unable to induce formation of the "beads on a 143 string"-like structures in macrophages ( Figure 1B ΔatsRΔtecA grows at a similar rate as the ΔatsR parent strain in LB medium as well as in 150 immortalized murine macrophages ( Figure S1A and S1B). Similar Hcp levels were 151 detected in ΔatsR and ΔatsRΔtecA culture supernatants, indicating that deletion of tecA 152 does not affect the T6SS apparatus ( Figure S1C ). When overexpressed in ΔatsR and the 153 isogenic T6SS-deficient ΔatsRΔhcp mutant, low amounts of TecA were predominantly 154 and reproducibly detected in culture supernatants of ΔatsR but not ΔatsRΔhcp despite a 155 similar TecA expression found in cell lysates of the two bacterial strains ( Figure S1C ). 156
Chromosomally encoded TecA was not detectable initially in ΔatsR cell lysates by the 157 routine immunoblotting assay ( Figure S1C Notably, we observed that RhoA from non-infected cells, upon incubation with cytosolic 190 extracts of J2315 but not its ΔHcp mutant-infected cells, also resisted C3 toxin 191 modification ( Figure 2B ). The Rho-modifying activity could also be recapitulated from 192 the pellets of J2315-infected macrophages (containing the bacteria and proteins expressed 193 within the bacteria), but unlike the situation in the bacteria-free cytosol, the activity was 194 not dependent on the T6SS ( Figure 2C ). Together, these data strongly indicate that B. 195 cenocepacia expresses a T6SS effector that deamidates RhoA upon translocation from 196 the bacteria into the host cytosol, also excluding the possibility that infection-induced 197
RhoA deamidation is host-derived. Supporting this idea, we found that lysates of in vitro 198 cultured B. cenocepacia, but not those of E. coli and B. thailandensis, showed a similar 199 activity that renders RhoA resistant to further modification by the C3 toxin ( Figure 2D ). 200
Consistently, RhoA recombinantly expressed and purified from B. cenocepacia showed a 201 deamidation modification on Asn-41, contrasting to recombinant RhoA purified from the 202 conventional E. coli host ( Figure 2E ). 203
204
The T6SS effector TecA mediates RhoA deamidation in vivo and in vitro 205 Also in the experiments described above, we found that RhoA purified from the ΔtecA 206 strain of B. cenocepacia was not deamidated and showed the same mass as that from E. 207 coli (Figure 2E ), suggesting that TecA is the candidate T6SS effector that causes RhoA 208 deamidation. We further observed that deamidation of RhoA did not occur in DC2. We therefore investigated Rac1 expressed in 293T cells together with TecA. Mass 226 spectrometry confirmed that the peptide containing Asn-39 in Rac1 (equivalent to Asn-41 227 in RhoA) was modified to aspartic acid by TecA ( Figure 3G ), indicating TecA causes the 228 same modification in other Rho-family members by targeting the conserved asparagine in 229 the switch I region. Notably, when we transiently expressed the deamidated Rac1 (N39D) 230 or RhoA (N41D) alone in 293T cells, the "beads on a string"-like structure was readily 231 observed in cells expressing Rac1 N39D but not RhoA N41D ( Figure 3H ). These suggest 232 that TecA-induced Rac1 deamidation and inactivation is responsible for the actin (sharing 75-85% amino acid identity with TecA) ( Figure 4A ), suggesting that TecA is 246 prevalent in a subset of Burkholderia species. Several additional homologs, sharing from 247 37 to 50% amino acid identity with TecA were also found in Alcaligenes faecalis, 248 Figure 6C and 6D). In contrast, TecA mutants in the three putative 299 catalytic residues (C41A, H105A and D148A) did not restore the infection-triggered 300 inflammasome responses ( Figure 6C and 6D). Similar results were obtained with B. 301 cenocepacia infections in DC2.4 cells ( Figure 6E ). Furthermore, we generated the N41L 302 mutant of RhoA as well as the equivalent N39L mutants of Rac1 and Cdc42. When the 303 deamidation-resistant mutant Rho was overexpressed in DC2.4 cells, we found that RhoA 304 N41L could evidently inhibit B. cenocepacia infection-induced Pyrin inflammasome 305 activation ( Figure 6F ). In contrast, neither the N39L mutants of Rac1/Cdc42 nor wild-306 type RhoA showed such dominant-negative effects ( Figure 6F cenocepacia ΔtecA showed negligible lung inflammation. Expressing wild type but not 319 the deamidase-defective TecA C41A protein in the mutant bacteria restored the strong 320 inflammation in the infected lungs ( Figure 7A ). These observations were also evident 321 from the clinical pathology scores that measure the lung damage ( Figure 7B) 
